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or not the case-hardening steels should always be quenched
in  water,  or whether,  in some  cases,  they should be
quenched in oil.   This  controversy refers  only to the
process of hardening.    As was stated above, in the refining
operation it is not necessary to quench at all, since the
refining operation owes its effects to the temperature to
which the steel has been heated, and not, in any way, to
the  method employed for cooling it.   As  regards the
hardening of the case, there is a common belief that,
whatever steel is being used, the case is hardened more
efficiently if  quenched in water than if quenched in oil.
This belief has grown up in consequence of the fact that
it expresses the truth in regard to moderately large-sized
bars  of  plain  carbon  steels.   It  does  not  necessarily,
however, express the truth in regard to the alloy steels.
The previous paragraph has indicated that it is possible
to harden the case produced upon some alloy steels by
simply cooling the parts in air.   If this be so, it is evident
that the case on these steels will be efficiently hardened
in oil.   If the hardness of the case, therefore, is the only
thing which is receiving attention, there is no reason why
a great many of the other steels should not be quenched
in oil instead of in water.   In Table 56, a satisfactory
treatment is shown for the different alloy steels which
will produce a really hard case.   This treatment is only
intended to refer to the hardening of the case, but it must
always be borne in mind that whatever treatment is given
to the case is reflected in the properties of the core.   It
is not possible to treat the core and the case of case-harden-
ing steels separately.   It is pointed out above that when
the case on the article is allowed to harden by cooling
in  air, the core will be in  a comparatively soft con-
dition.   It must similarly be pointed out here that if the
case is hardened by quenching in oil, the core of the
article will not be hardened so efficiently as if the steel
were quenched in water.    This means that the qore of
the steel will be in a distinctly softer condition when
quenched   in  oil   than  when  quenched   in   water.     In